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NEW SPRAY BOTTLE 



5 The present invention relates to a dispenser comprising a container for holding a 
product to be dispensed and a dispensing mechanism. 

Dispensers are generally well known in the art. Prior art dispensers of the 
general type typically include a bottle having a neck at the top, and a dispensing 
mechanism, for instance a trigger sprayer, attached to the neck. The trigger 
10 sprayer may be attached to the bottle in any conventional way, e.g. by a 
threaded connection, a bayonet connection or a snap connection. Such trigger 
sprayers are well known in the art. 

Alternatively, part of the trigger sprayer may form a single part or element with 
the bottle. 

15 A problem with dispensers known in the art comprising a container for holding a 
product to be dispensed is that those containers, when (completely) filled, are 
mostly uncomfortable as a result of the weight of the liquid contained therein. The 
filled dispenser as such therefore can sometimes be heavy and difficult or 
uncomfortable in its use. 

20 Known dispensers with the dispensing mechanism attached at the top of the 
container, mostly threaded thereto, have the disadvantage that the wrist and/or 
forearm of the user are heavily loaded and/or stressed. In using those known 
dispensers the wrist has to move up and down in addition to inward and outward 
movement of the wrist. It is clear that such movements can lead to medical 

25 problems at the wrist and/or forearm of the user of such dispensers. 

In addition known dispensers as described here above have the disadvantage 
that when emptied, there often remains a significant leftover of liquid in the bottle. 
It is practically impossible to completely empty the container of known 



dispensers. This problem could be solved by reducing the bottom surface of the 
container. Doing so, however, causes new difficulties with respect to storage of 
the relevant dispensers in upright position. 

Dispensers known in the art must normally be used in an upright position. When 
inclined, e.g. when spraying onto the soil, leakage problems along the trigger 
sprayer often occur through the venting system of the sprayer. So dispensers 
known in the art cannot conveniently be used under an inclination, especially in 
an inclination such that the dispensers are directed towards the soil surface. 

The invention now seeks to solve the technical problems mentioned here above 
and seeks to overcome the above-mentioned drawbacks. 

The current invention thus relates to a dispenser comprising a container for 
holding a product to be dispensed and a dispensing mechanism, wherein the 
container is connected to the dispensing mechanism by way of a siphon. 

For the understanding of the word siphon, reference is made to the meaning of 
siphon as the device used in sanitary equipment, like sinks, showers, etc., which 
allows for discharge of liquid while preventing transfer of gas, like air. 

The advantage of the invention dispenser resides in the fact that the relevant 
dispenser can easily be inclined in use without showing leakage of product 
through the dispensing mechanism, since an air bubble separates the volume of 
liquid to be dispensed from the venting system of the dispensing mechanism, 
such as for instance a trigger sprayer. 

In one preferred embodiment, the siphon comprises a U-shape, also called 
swan-neck. In that case, the dispenser comprises 

a) a conduct connecting a container body, extending from the 
outlet opening, with said dispensing mechanism, 

b) a trigger sprayer and, 
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c) a neck connecting said trigger sprayer with said conduct 
wherein said neck and said conduct are linked to said 
container body so that said neck and said conduct form a 
swan-neck or a U-shape extending from said outlet 
5 opening so as to exchange air pressure and product to be 

dispensed. 

In addition to the above referenced advantage, the dispenser according to this 
embodiment can be designed in such a way that the heavy part of the container 
10 rests on the user's forearm when in use, hence reducing the stress applied 
thereto. 

The means for interconnecting the bottom of the container body and the side 
opposite thereto can be either a cylinder, like a bottle, or have a cubical shape 
15 wherein this cubic form comprises side walls, preferably at least 4 side walls 
(C,D,...) interconnecting the bottom with the side opposite thereto. Alternatively 
the container body can have a triangular form. 

In a preferred embodiment, the invention dispenser has a protrusion arranged 
20 close to the trigger sprayer such as to receive the end of a dip tube attached to 
said trigger sprayer. 

In another preferred embodiment, the invention dispenser has the said protrusion 
arranged in such a manner as to extend the conduct and to receive the dip tube 
25 which is attached to the sprayer. 

In yet another embodiment, the dispenser has the protrusion arranged in a 
manner extending the neck so as to receive the dip tube attached to the sprayer. 
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Alternatively, the dispenser according to the invention has the protrusion 
arranged in the neck in such a manner as to receive the dip tube attached to the 
sprayer. 

5 As a result of this design, the liquid left over after emptying is significantly 
reduced. 

In order to overcome the disadvantages, such as stressed wrist and/or forearm, 
associated with the use of known sprayers which are mostly rather heavy, the 
10 dispenser according to the current invention is advantageously shaped in such a 
manner that the container body is resting on the forearm of the user of said 
dispenser. More in particular, the sidewall of said container body is shaped in 
such a manner that said sidewall is resting on the forearm of a human being 
when in use. 

15 

For ease of filling the dispenser with liquid, the protrusion may contain an 
opening means with closure means, so that the sprayer does not have to be 
removed from the neck of the dispenser. Alternatively, the dispenser according to 
the invention comprises an opening for filling, in its bottom and/or in one or more 
20 of its sidewalls and/or in its side opposite to said bottom. 

The trigger sprayer can be selected from trigger sprayers known in the art and is 
attached to the neck in any conventional way e.g; by a threaded connection, a 
bayonet connection or a snap connection. However the trigger sprayer can also 
25 be glued or integrated within the neck and hence form one single element with it. 

The combined elements, trigger sprayer, neck and conduct, can also be fastened 
to the container body at the outlet opening in any conventional way e.g; by way 
of a threaded connection, a bayonet connection or a snap connection, and may 
30 alternatively be integrated as to form one part with the container body. 
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According to another embodiment of the invention, the container body is 
connected to the external chamber of a coaxial siphon, and the internal chamber 
of said coaxial siphon bears the trigger sprayer. The dip tube of the trigger 
sprayer is lodged in the internal chamber of the coaxial siphon, extending into the 
5 external chamber of said siphon. 

Preferably, the internal chamber of said coaxial siphon is inclined by 10° to 45°, 
preferably 15° - 30°, versus the sprayer axis perpendicular to the longitudinal 
spray axis, away from the container body. 

10 

The external chamber of the coaxial siphon may advantageously be shaped in 
the form of a hand grip and the container body may then be designed 
economically so as to rest on the user's arm when in use. The embodiment as 
herein described allows for the design of very handy and comfortable dispensers. 

15 

Although it is not essential for the performance of the current invention, suitable 
trigger sprayers are for instance trigger sprayers with a so-called precompression 
system. A precompression system may be placed between a pump and a 
discharge nozzle that are connected by a conduit debouching in a space, the 

20 system comprising a precompression valve movable between a position closing 
off the connection in which it abuts a seat on the mouth of the conduit and a 
position releasing the connection in which it is spaced from the seat, the 
precompression valve being biased to the closing position by spring means. 
Such a precompression system is known from e.g. USP 5,730,335 or WO 

25 00/33970. Other trigger sprayers suitable for use on the invention dispenser are 
those described in e.g. USP 4,706,888 and USP 6,126,090. 

There are several advantages connected with the use of the invention dispensers 
having a container body shaped according to the present Invention. 

30 
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Firstly there are ergonomic advantages. For the handgrip itself, there is a better 
grasping interface for left as well as right-handed users. There is no need for up 
and down movement of the wrist (so called radial and ulnar deviation) and in 
addition only limited outward and inward movement of the wrist are necessary 

5 (so called dorsiflexion and palmar flexion of the wrist) and allowed to properly 
use or spray the product contained in the dispenser. The working line of the 
spray liquid (the spraying action) is the normal working line of the wrist-arm 
alignment. The wrist alignment is achieved because of the geometric layout of 
the container or bottle according to the current invention. Another advantage due 

10 to the container in accordance with the invention is that the weight of said 
container, when filled, does not stress the wrist resulting in a much better comfort 
of use. The forearm supports the weight without bending the wrist. The weight of 
a known container or bottle forces the wrist to misalign with the arm. 

15 Secondly there are environmental advantages in using the dispenser according 
to the present invention. As will be apparent in the detailed description herein 
below, the dip tube attached to the sprayer usually extends into a protrusion or a 
chamber designed in such a way that there is a minimal left-over of liquid in the 
container. There is only a very little volume left around the end of the dip tube. 

20 

Thirdly the dispenser according to the present invention is safer with regard to 
leakage of liquid out of the container. With a normal classical fill as 
manufactured, the risk of leaking of the inventive dispenser is much smaller 
compared to the dispensers known in the art. If the inventive dispenser falls over 
25 on its left or right side, the risk of leaking is reduced by 50%, because the liquid 
hardly ever reaches the venting system of the trigger sprayer thanks to the 
presence of the air chamber. Liquid present in a known dispenser always 
contacts the dispensing mechanism when falling on its left or right side or when 
used in inclined position, resulting in sometimes substantial leakage of the liquid. 



30 
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A standard trigger sprayer present on a known spray bottle cannot conveniently 
be used under an inclination when the bottle is directed to the soil surface, for 
instance for spraying herbicides or spraying household cleaners, since it will start 
leaking after several, say approximately five (5), trigger actions or when the 
5 trigger is continuously armed. This is because of the Venting system' present in 
the trigger sprayer. The dispenser according to the current invention causes 
essentially no leakage because the air bubble prevents the liquid from flowing 
through the venting hole. 

10 Information relating to the product contained in the bottle and/or to the way the 
dispensing mechanism can be operated is usually displayed on labels that are 
applied on the side walls of the bottle or container. Therefore, to view this 
information, a prospective purchaser and/or user of the dispenser must hold the 
bottle up so high that the information on the labels on the sides of the bottle is 

15 visible. 

In addition, purchasers of this type of dispensers usually store them in their 
homes in locations where they are easily accessed when needed. The 
dispensers are often stored in a cabinet beneath the sink of the home along with 
other cleaning and related products that are contained in bottles or dispensers, 

20 often bottles with trigger sprayers. When looking for a particular product 
contained in a bottle or dispenser that is stored beneath a sink, the user is often 
required to pick up each of the bottles and dispensers stored there to view the 
sides of the bottles and dispensers in order to determine their contents. 
Incidentally, the same issue arises when bottles or dispensers are tightly packed 

25 in display racks in supermarkets, where a prospective purchaser will often have 
to pick up a bottle or dispenser in order to verify if it is the particular brand which 
he/she is looking for. 

The dispenser of the present invention overcomes these drawbacks associated 
with prior art dispensers. This is achieved by applying at least one label 
30 displaying information, on the sprayer head. With the information displayed on 
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the dispensing mechanism, which is arranged on top of the bottle, it is not 
necessary to hold the dispenser up high in order to view the information. In this 
connection, the term "label" is intended to denote any object that is suitable for 
displaying information. 

5 In a preferred embodiment of the dispenser, the dispensing mechanism includes 
at least one top surface, the at least one label being arranged on the top surface. 
The information, which may include information on how to operate the dispensing 
mechanism or on how to use the relevant product, is then readily visible when 
the dispenser is held in the hand prior to or during its use. In order to improve the 

10 impact and visibility of the information, the at least one label preferably displays 
the information in at least two different colors. 

The invention will now be illustrated with reference to the annexed drawings in 
which like parts are identified by the same reference numerals: 

Fig ure 1 i s a schematic view of the invention dispenser in an upright position; 
15 Figur es 2-6 show different positions of the invention dispenser; 

Figur^7^shows the position of the bottle resting on the forearm before the trigger 
is activated; 

Figure^8jshows the position of the bottle resting on the forearm while the trigger 
is activated; 

20 Figure 9 the position of the bottle resting on the forearm during triggering and 
after triggering has stopped; 

Figure J Q s hows a perspective view of a preferred embodiment; 
Figure_11Js a to P view of a preferred embodiment; 
Figur§J2Js a front view of a preferred embodiment; 
25 Figu re 13 is a perspective view of a preferred embodiment; 
Figur e 14 is a side view of a preferred embodiment; 
Figur es 15 shows an alternative design; 

Figure s laAy-B-and C show three alternative designs according to the invention; 
Figures_ J7 A, B and^ show the inventive dispenser with a cylindrical container 
30 body; 
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FigucgJ8 represents a dispenser according to the invention wherein the 
container body has a triangular form; 

Figures 19 A, B and C are different views of an alternative dispenser according to 
the invention; and 

5 Figures 20 to 22^ s how three different positions of yet another preferred 
embodiment of the invention. 

Explanation of the Figures 1 to 6. 

These figures show how the two air chambers (A and B) move while rotating the 
10 bottle. 

Figures 2 to 6 show the spraying positions. 

While spraying the air pressure in chamber B will drop because of liquid going 
out of the bottle. Chamber A will stay at atmosphere pressure. 
When the pressure in chamber B becomes too low (under pressure), air and 
15 pressure from chamber A is automatically transferred to chamber B and liquid 
flows to the dispensing mechanism. At the same time, while triggering, chamber 
A will be filled with air again by venting. 

Venting is air exchange between outside and inside air and is happening while 
trigger is activated. 

20 

Figure 7 shows the bottle positioned on the forearm before the trigger is 
activated. 

[similar to positions in figures 2 to 5, without trigger being activated] 
Under these conditions, the pressure in Pa1 is equal to the pressure in Pbl plus 
25 the hydrostatic pressure (Ph) from liquid level difference C1. 
Pb1 is at atmospheric pressure. 

Formula: Pa1 =Pb1 +Ph(C1 ) 

30 As a result, the liquid level A1 is in balance with liquid level B1, determined by 
the respective air chambers Pal and Pb1. 
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Figure 8 shows the bottle positioned on the forearm while the trigger is activated. 
Under these conditions, the venting hole is opened and the hydrostatic pressure 
forces the pressure in Pa1 to exchange with outside air until Pa2 is at 
atmosphere pressure. This results in liquid level A2 to rise while liquid level B2 
drops. At this moment Pb2 enters into under pressure. 

Figure 9 shows the bottle positioned on the forearm during triggering of the 
sprayer and after the trigger has been activated. 

Under these conditions, the venting hole is opened and closed. The liquid level 
A2 drops to A3 because of liquid being taken out by the dip tube. The pressure in 
Pb2 drops further to Pb3 and air/pressure exchange takes place when liquid level 
A3 is at level D3. Air and pressure from chamber Pa3 is automatically transferred 
to chamber Pb3 and liquid flows to the dispensing mechanism. This is a 
continuous process of chamber Pa and Pb being in balance while the liquid level 
drops because of emptying the bottle by trigger operation. Exchange of air 
pressure and liquid is influenced by the shape and dimensions of the conduct 
and the viscosity of the liquid. 

The abbreviations used in the Figures 7, 8 and 9 are explained hereafter: 

A: liquid level in handle E: cross section conduct 

B: liquid level in container F: handle chamber 

C: height difference A-B G: container chamber 

D: height to conduct 

Pa: pressure in chamber F 

Pb: pressure in chamber G 

The shaded area means content e.g. liquid present in the dispenser. 
Theoretical diameter of the conduct needed to exchange liquid (water) only: 
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1.13mm 0 

liquid flow of 1ml/s, needed to feed liquid to 
= 1ml/s 

= 0.005bar (hydrostatic pressure level 

difference) 
= 1 .OOObar (internal pressure) 
= 0.995bar (external pressure) 
= O.OOSbar (pressure difference 
between internal and external) 

Theoretical diameter of the conduct needed to exchange air only: 

0.23mm 0 

This is based on the above parameters and the following parameters. 
Parameters: 3.6kg/hr = 3.6L/hr 

3.6 x 1 .29gr = 4.644gr air/hr 



Because of capillary action the minimum diameter of the conduct is: 

±2.5mm 0 

to exchange air and liquid via one conduct 



Therefore: 

1) the minimum volume of the container body is 100 ml. 

This is based on smallest reasonable selling item, practically every volume 
above 1ml will do. 



This is based on a continuous 
the trigger sprayer. 
Parameters: 3.6kg/hr 
5cm AL 

IP 
Up 

Ap 
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2) minimum volume of dispenser unit is defined by the shape of the minimum 
needed handgrip of 2cm 0 and 4cm height (12.57ml) 

3) minimum diameter of conduct is then 2.5mm 0 or 4.9mm 2 

4) the dip tube N has preferably a minimum diameter of about 3 mm 

5) an alternative for 1 conduct G is to have 2 conducts: one for liquid exchange, 
another for air exchange, the latter positioned above the liquid level. 

Figure 15 shows an alternative design. As can be easily seen, the handle with 
the sprayer head is separated from the container body Q. The container body 
can be filled with liquid via opening F. The dip tube N extends from the sprayer 
head into the connection between the handle and the container. 

Other alternatives will be apparent from Figures 16 to 19. 

Figure 20 to 22 show yet another embodiment of the invention. According to this 
embodiment, the container body Q is connected to the dispensing mechanism by 
way of a coaxial siphon R. 

Such coaxial siphons are well known in the art. They consist of an external 
chamber R' in which is lodged an internal chamber R" the bottom of which is 
openly connected to the external chamber R\ External chamber R' and internal 
chamber R M each comprise connection means to conducts, to the atmosphere or 
to further devices. Here, the external chamber R' is connected (S) to the 
container body Q, as one single piece. One may nevertheless also provide for a 
threaded assembly, snap connection or any other type of known connection S. 
The internal chamber R" consists essentially in a tube fitted in a manner known 
per se within the external chamber; one end being open into the external 
chamber, and the other end T being connected to the dispensing mechanism, 
here a trigger sprayer as already described above. The internal chamber can be 
glued in the external chamber or fastened to it by any other way known in the art, 
like a thread assembly, adjusted assembly, snap assembly or similar. Similarly, 



13 



the end T of the internal chamber is connected to the trigger sprayer as 
described earlier herein. The dip tube N belonging to the trigger sprayer extends 
preferably through the internal chamber R" into the external chamber R\ through 
the opening of the internal chamber R" which connects same to the external 
5 chamber R\ 

Advantageously, the trigger sprayer is inclined versus the internal chamber R"; 
i.e. the internal chamber R n is inclined versus a sprayer axis Y perpendicular to 
the longitudinal spray axis X, away from the container body Q. As will be seen 

10 from Figures 21 and 22 which show the same embodiment in different positions, 
the advantageous design of the invention dispenser allows for a good separation 
between liquid to be dispensed and sprayer head, in most positions, hence 
eliminating or at least significantly reducing the risk of leakage mentioned earlier 
herein. The suitable inclination will easily be determined by appropriate 

15 experimental trials; it has nevertheless been found that for current purposes, an 
inclination of 10° to 45°, preferably 15° to 30°, is most preferred. 

As will easily be apparent, the siphon R may be designed economically in the 
form of a comfortable grip or handle, and the container body Q may be designed 
20 such as to rest on the user's arm, when in use. The same or similar advantages 
as mentioned above apply here too. This particular embodiment allows for a 
good distribution of weight on the user's arm, with liquid flowing through the 
connection S over the user's arm. 

25 All auxiliary means, like filling opening, label application etc., can be provided for 
as per other embodiments described earlier herein. 



